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Cell Biology SelectThis issue’s Cell Biology Select examines the intersection of trafficking and signaling. According to a recent report, cleav-
age of an innate immune receptor in the endolysosome is essential for it to respond to nucleic acids. New work also ex-
plores the role of compartmentalized proteolysis in the social behavior of starving bacteria, and in mammalian cells
proteolysis is shown to expose a mitochondrial targeting sequence in certain proteins, such as the tumor suppressor
p53. Other recent findings connect cytokinesis to integrin trafficking and describe how a phospholipid orchestrates
sequential steps of receptor sorting and degradation.
TLRs Get Cleaved? Oh MyD88!
Toll-like receptors (TLRs) are sentinels of the innate immune system that detect and trigger responses to molecules associ-
atedwithmicrobial pathogens. Ewald et al. (2008) now show that the ability of Toll-like receptor TLR9 to respond appropriately
to ligands depends on the cleavage of its ectodomain in endolysosomes. Both TLR7 and TLR9 are activated by microbial
nucleic acids, which have been internalized and then processed in endolysosomes. Hence, it is thought that the primary com-
partment for the activation of these TLRs is the endolysosome, although previous work has indicated a substantial fraction
of TLR9 proteins is found in the endoplasmic reticulum (ER). To learnmore about the trafficking of TLR7 and TLR9, the authors
followed the maturation of both receptors during their transit from the ER to the endolysosomal compartment of mouse mac-
rophages and dendritic cells. Surprisingly, this analysis reveals that full-length TLR7 and TLR9 were absent in the endolyso-
some (phagosome). Instead, the receptors displayed evidence of cleavage in their ectodomains. Although full-length TLR9
retains the capacity to bind nucleic acids, unlike the receptor cleaved in its ectodomain, it cannot recruit the adapter
MyD88 to its intracellular domain to initiate signaling. The authors suggest that this mechanism restricts the activation of
TLR9 to the compartment where the receptor comes in contact with exogenous nucleic acids so as to deter inappropriate
activation of the receptor by self nucleic acids. Future work may reveal why cleavage allows recruitment of MyD88 and could
explore the consequences of expression of truncated TLR9 in compartments other than the endolysosome.
S.E. Ewald et al. (2008). Nature. Published online September 28, 2008. 10.1038/nature07405.
Starved Bacteria Spill Secrets
Upon starvation, cells of the bacteriumMyxoccocus xanthus assemble into structures
known as fruiting bodies. Rolbetzki et al. (2008) now show that this process is coor-
dinated by the regulated compartmentalization of a subtilisin-like protease PopC.
Previous efforts have revealed the existence of a contact-dependent signal that trig-
gers fruiting body formation, called the C-signal protein (also known as p17). The
authors now show that PopC liberates p17 from the precursor protein p25 in the bac-
terial outer membrane. Prior to this work, it was unclear how p17 formation is re-
stricted to starvation conditions, given that p25 is present in the outer membrane of
both vegetative and starving cells. Further exploration of the regulation of PopC
shed light on this mystery. Although PopC normally accumulates in the cytoplasm,
it is only during starvation that PopC is selectively secreted to the outside, where it
gains access to p25. The authors also provide evidence that the half-life of secreted
PopC is short, such that it acts primarily on the cell that it originates from and not on
neighboring cells. Hence, the regulation of PopC secretion controls the local produc-
tion of p17. Future efforts may establish the intracellular signals induced by starvation
that stimulate PopC secretion and uncover the factors that mediate the rapid degra-
dation of PopC once it is secreted.
A. Rolbetzki et al. (2008). Dev. Cell 15, 627–634.
Exposed! Proteolysis Reveals Mitochondrial Targeting Signal
The transport of the endoplasmic reticular protein cytochrome P4501A1 (CYP1A1) to mitochondria coincides with a cleavage
event that exposes a cryptic mitochondrial targeting signal. According to Boopathi et al. (2008), who now report the identity of
the enzyme that cleaves P4501A1, this mode of mitochondrial targeting may be a mechanism of protein localization shared
with other proteins. Using protein purification, enzymatic assays, and mass spectrometry, the authors provide evidence that
CYP1A1 is cleaved by a complex of p40 and p90 (the latter being related to human transmembrane serine protease 9). In the
mouse 3T3 fibroblast cell line, which expresses p90 at low levels, overexpression of p90 enhances proteolytic cleavage of
CYP1A1, and knockdown of p90 or p40 in COS cells diminishes processing of CYP1A1 and its subsequent localization to
mitochondria. The authors then sought other proteins that, like CYP1A1, have an endoprotease cleavage site followed by
a cryptic mitochondrial targeting signal. This screen and subsequent characterization identified multiple proteins—most no-
tably the glucocorticoid receptor, the retinoid X receptor, and the tumor suppressor p53—that are imported to mitochondria
after proteolytic cleavage. These results point to a new mechanism for the proteolytic regulation of protein targeting and
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suggest that undiscovered targeting signals, for import into mitochondria and other subcellular compartments, may lurk in the
recesses of many proteins, waiting for proteases to bring them to the surface.
E. Boopathi et al. (2008). Mol. Cell 32, 32–42.
Integrin Trafficking Integral to Cytokinesis
Cytokinesis is the final step of the cell cycle that divides the cytoplasm of a single cell
between two daughter cells. Pellinen et al. (2008) now show that trafficking of integrins
is critical to cytokinesis for adherent cells. In previouswork, the authors demonstrated
that the Rab21 small GTPase regulates integrin trafficking in migrating cells. In their
current efforts, the authors establish that Rab21 has a similar role in directing the lo-
calization of integrins to the cleavage furrow of dividing cells. Cytokinesis is disrupted
by impairment of either integrin traffic or Rab21 GTPase activity, and this function of
Rab21 depends upon an association with integrin through a conserved sequence in
integrin a subunits. Previous work has shown that failure of cytokinesis can contribute
to genomic instability in cancer through the formation of tetraploid cells. Pellinen et al.
provide compelling evidence linking defects in cytokinesis to the formation of multinu-
cleate cells in a human ovarian carcinoma cell line that bears a deletion at the RAB21
locus. Remarkably, reintroduction of Rab21 into these cancer cells rescued the defect
in cytokinesis and led to a marked reduction in the occurrence of multinucleate cells.
These findings provide a new angle on the role of integrins in cancer progression, and
future work may reveal additional pathways that when lost contribute to genomic
instability in cancer due to failure of cytokinesis.
T. Pellinen et al. (2008). Dev. Cell 15, 371–385.
Trafficking Proteins Follow a Phospholipid’s Lead
The lipid composition of membrane compartments has amajor impact on protein traf-
ficking and cellular signaling events. In their recent paper, Pons et al. (2008) explore
the roles of two proteins that bind to phosphatidylinositol-3-phosphate (PI3P) in the
sorting and degradation of signaling receptors. These proteins, Hrs and SNX3, are
found to have distinct and complementary functions in the regulation of the epidermal
growth factor receptor (EGFR). Hrs is an adaptor protein previously shown to function
in sorting of ubiquitinated receptors. In the current work, the authors show that Hrs
facilitates the targeting of EGFR to lysosomes for degradation and provide evidence
that Hrs is not required in the earlier trafficking steps of multivesicular body formation
and sorting to late endosomes. In contrast, SNX3 (sorting nexin 3) is shown to be in-
volved in the formation of multivesicular bodies but is dispensable for the later step of
lysosomal targeting of EGFR. These findings nicely illustrate the centrality of lipids in
the control of cellular signaling, in this case with PI3P providing both continuity and
guidance to sequential steps of EGFR trafficking.
V. Pons et al. (2008). PLoS Biology 6, 1942–1956.
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